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(b) CF 3 > 
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(d) tKD*^C,.,7;i4* (tKn+>>ttiBl:J:oT, MJC M 7** 
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0 R 4 
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A r - B - 0 R 5 

Artt 




(a) CN, 

(b) CF 3 , 

(c) C,_ 3 7;HJ*X 

(d) -N0 2 . 

(e) tHo+i/C,. 3 7M;i/ (kPD+i/tti^C.toT. MJC w 7;Mr 
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(f) mrn^hyVfjjv 

(a) C,. 3 7^+;k 

(b) C,. 3 7;m+i/, 

(c) B^C,. 3 7;^;i/ (g&gttfc:FD^>T&5) , Xtt 

(d) tHD+vc,. 3 7;^;p (tKP+y«i^acT, huc M 7;p* 
;k^u;k 7i^yC M 7W&^7i-;R/c H 7Ji/+;k>u;i'0 

6 sirs ns i> u ns> 

Rett, 

(a) C,_ 3 7-M^k 

(b) tHD*j/C w 7MA (kKn^/tti^CioT, MJC,_ 4 7;Mr 

;kvUjk 7x-;k7c,_ 4 7;i^^Rtf^7x^;i^/ c,. 4 7^+;kv»j;KD 

R 4 fttf Rjtf-tn-tfnffl* L < ttC M 7^^T**3^, X«R 4 &tf 

R 5 tt-*ltfeoTC I . 6 7^*^T*5] T*an*<b^«. 
15. R»>S.^Rc^n^n-CH 2 OH, -OCH 3 » -CH 3 XteMJX3MU 
S/U;HrfeO> R*#7;krk/>©6#Xtt7&K:&9, Rc?&t7xx;kD4& 

fc**l»3#H i 4 

1 6. 
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mom 

j%W © fft 

^^aflSfc^^-r^Bja. 2 -7 g w^*A©8$fttf8KH"r a. 

,9 5 0, 3 7 7*fRtf$g4. 1 9 4. 0 4 7 *!£#!&) jKIB^y^Alttt 
*X^5AHtt««»©«&*TJ:<»6nTV»S. Sttfc 2 - 7 U -MMM 
*m&&%5, 0 3 4, 3 8 4TO^»5. Oil, 8 3 2^ 
KHjj*S*TW*t>©a««ft<5. 

>*>*JgTttMK^*tt*mvr5fc»K\ 4«*©tt«*-e-©ft©«!HI 

* y 7 u «fcs 2 - 7 U -^*;p;t^A©4<iKtt 

^mtZ^>±>m\z^<omm^nx^rz (Ranol, Tetrahedro 
n Letters 199 0, 2 8 5 3) . M*fftf fi -7??&t<DMM 
tty~f } ) >if\t, Monroe RtfM cDonald (Journal of 
Organic Chemistry 1 9 8 9, 5 4, 5 8 2 8) « Kant 
(Tetrahedron Letters 1990, 3 3 8 9) WFar 
ina (Tetrahedron Letters 1988, 5739, 60 
4 3) C£9a&3flTfr>S. #o>»Xtt#D>Ki7f)W7^J >^4S 
nieckus (Tetrahedron Letters 1990, 166 
5), Suzuki (Chem. Letters 1989, 1 40 5 ; Jou 
rnal of the Am erican Chemical Socict 
y 1 9 8 5, 1 0 7, 9 7 2) fc«fc 9$g£SttWS. 
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ff»T*HH«fc, *WIttB«f 5#o>8*»^U >^ttlt *#3WBS 

c o t t Rtf M cMurry (Accounts of Chemical R 
esearch, 1988, 2 1, 47), St i lie (Agnew. Che 
m International Edition English, 1986 
, 2 5, 5 0 8) WPi ers (Tetrahedron Letters 
1 9 9 1, 4 5 5 5) ££94l£3irCV>*. 
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(a) CN, 

(b) CF 3 , 

(c) C x .{7)Vn*is* 

(d) -N0 2 . 

(e) tFo+^C|. 3 7W (kHD+ytti^tiot, h'JC M 7;^ 

l<«c,_ 3 7;H]*->-c&s) 
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(a) C,_ a 7;M\>k 

(b) C M 7;Pa*^ 

(c) niftc M 7;Wr^ (BiftaitttHD+s/T**) » xtt 

(d) k h'P+yC 14 7W (k h'o+>>«i^i:J:ot, h'JC w 7;W* 
Rett, 

(a) c,. 3 7;^;k 

(b) kKD+i/C,. 3 7^ (t KD4'>tt«^KJ:oT. h'JC M 7;P* 

jk> 'J ;k 71-;^ c h 7;^;pr^7i-^ : e / c m 7;p*;u •> u ;kz> 
~c$>o ; 

R,tt*SilS«Ttt*S^, 

(a) *>5W, 

(b) p-* h*S>^>v*;k 

(c) p--ho^>^;k 

(d) o--ha^>^;k 

(e) ^>XtK'j;k 

(f) 7U;k 

( g ) 2 - h u * ^ ^ u ;px^;pxtt 

(h) 2, 2. 2- h'J^OPX^U 

R 3 tt 
(a) 

(b) huc,. 4 7;wu>'U;k 7^)^Jc^7)V^)VRU^y^)i^y 
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(c) -C (O) OR' 3 R' 3 « 

(a) ^>>>;k 

(b) p-* h+x^>x;k 

(c) p--hn^>>';k 

(d) o-~ho^>v;k 

(e) ^>XtK'J;k 

(f) 7'j;k 

(g) 2- hu^^;u->'j;ux5 1 ;ufeu<« 

(h) 2. 2, 2- hU?DOX5^T&5) , 

(d) CH 2 OR* 3 , X\t 

(e) R' 3 

(A) ^SJSM&^j^ : 




CC^R, 



2 




C0 2 R, 



A 



(a) 
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(b) 7)V*uWfc*-h 

(c) *vU-K 

(d) b'>W-K 

(e) i?7'J-WX7i-h ClTTU-JHttt/XliS?!!*?!^ 

tt*«aiRWT?tt*ft*«, eo-;K tru^x i£nus», -f * yv-jv, n& 

5fcC M 7;U*;i^R. AU^At-7"h+yF©<J:5MIC w 7;^+y 
K, **ftt h 'J l>AXHft 'J •JAOiiJiAI**^ h 'J 9 ARtf 

*u«>Ao«k"5a:^jR^»ifi*^sns. mmffltt&2<D*)v&\mo. 90 

5©ft»*ttfaT**. s*tt. &-2 0t: — sot;. #i;L<te-7 0 < C'- 
-8 OlCT^gl^S. Kffctt. 25~2Pm S^O. 25-1. 0P# 
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C0 2 R 1 



(B) CjgLfcfiUKS (R 3 ) Kite, MJ^^xU^Rtf b 

Protective Groups in Organic Syn 
thesis, Theodora W. Green. John Wiley a 
nd Sons 1 9 8 1 KfBi££nT^5. 

leucfca^ST**. sifctt* f£7-rsare^o. 25-1. spsm^-t 

EfcWU -2 0*0 — 8 0'CT£igM§5. SJt«§^TtiltS^i:Wt 
IK 

%mm\ZK-?£?\z. mm (a) T»&nfcR^£*s*0*Ta» (b) 
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0 R , 



A r - B - O R « 




•Ar 



C0 2 Ri 



«R 4 RtfR 5 «&£LT, 



R 6 ttC,.,7;U*;k AD, tHO^-X C,.,7;P3*S/Xtt**T 

£A, rt'J^AXtt'J^A t -7h+'>H*^ty^JSC M 7;i/3*'>H ; R 

fSti, 5**^;WW1>A75 Hc7)<l;5^v 5 C,.37;i/+;^;i/A75 H, v 5 *^!/ 
X;i/7j>+>/r J O e t5f«J:> f C,.37;i/*;UX;U*+->H, N-^f;HfD'Jy/> 

tf$;*nn**» -5 5?X^X— v-n.-7 

7;px-^;k v<y7'Dtr;i/x-xJi/> sattx—f (^j^^xh^tiHotf 
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«|W>, TWEEN 4 0<0«t^fe7|?UX5 1 ^>^U3-;maiSK^ii^WC 

O R « 
I 

it&VllBM A r-B-OR 6 © * ;Hfc 1 : K 3« 

ttl. 2 5 : 1~1 : 1. 2 5 rt5^9Atttt&fb&<nBa) 
t^tttt, »0. 0 l&Lt, JftKttO. 06~0. lOCas^TSS. 

o 

*W«l»Tffifflrsa»&JW»«i«, Pd (dba) 2 , Pd 2 (dba) 3 , 
Pd 2 (dba) 3 - CHC 1 3 (iSffOd b a\t^>VWJ>7-t h>£^f 

) ©cfc^^cpd (o) jna*^trtj£*ans. a*#K:ttewoao. fa©^ 

$Wfc8B<£^&<£fflLT*>ekK Pd (OAc) j 

RtfPdC ljOJc-J&PdlltttiSttfflLT'bJ:^. -y^JW5j<&£<£ffl LT 
ifcE, ai©flr&W4. fcHWtfl&S. 0 3 4, 3 8 4*|RtfiS5, Oil. 

O R 4 

I 

Ar-B-ORt 
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152 



Ar-Br "- BuLi [Ar-Li] 

[Ar-B{0-iPr)2J H *°* ■ Ar-B(OH) 2 



R 5 OH 4 „^ u " 4 
8 - ■ Ar-B 
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A r 0>ff$Lls\,*mMt* Rb&tfRc#.?-n-£n-CH 2 OH. -OCH3. -c 
£, Rb«7Jl/tfl//>±©£0&g£&^TfcJ:V^ 7^*U/>06^X 

ftftAr-B rSn-^f AU^ATftlftU 3fcV*TB (O- i -7*D tT* 
) ,T*«7*fcU ^TiW§iAr-B (OH) ^fiTTS. R 4 OH 
RtfR 5 OH (R 4 RtfR 5 tt$tefc£*Lfca0T*S) tSCEfcStt*^ * 

filTT«w^*J:'5C. SArHUBtioTH Hfc#^#-;iOHiA!l©S 

RUttf^iXJWb^lfcOWOWteSrasC^ViTtt, *BMMf*5. 0 3 4. 3 8 
4*ffttf&5. Oil, 8 3 2«#RBSnfcV». Z.ne>Q&fflt&%t UT* 

cbwtsftfc^. a^#(c«aBj©jio> pnb«p--i>d^>^t* , 3 
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o 




7 JV * Is J y # P > ® C PBA). 

Pd(dba) 2 . 5. 4N 
ROB* & ft 

O 




c 

(5R. 6S)-2-r7-b Kt3*->*^;i,-9-:7>>M-U/>-3-- OH -6 
-[(lR)-h'J -> 'J JU^-^r ->X5M1/1 MM>-2-XA-3-^^ 
>& p - - h □ ^ > ;* 7SK — flSflffilft 

tokfoVtUUtZy (7. 6L, ADC- 1 301 g^fcO 1 1. 5ml, KF^ 

5 0mg/ml) Z&mnmn.TlZ®.&yy?\zHzti:&/ut!:. I*OADC-13 ( 

6 6 0 g. 1.8 8mol) g$i)QU 7 8*C*T^Lfc (S 

, hUX^J!/75> (2 4 9. 5ml, 1 8 1 g, 1.7 9mol) 
3 0#m*ttTWi1S\Lft. 15~2 5M. «$7jch iJ7;M-p/*>;ui>:fc>» 
(3 0 2.4ml, 5 0 5 g, 1.7 9mol) $7 5 WtTittl/t. MJX?- 
;i/75> (2 7 5. 7ml, 2 0 0 g, 1.9 8nol)€\ rtSHBft*- 7 0TC*tt 
fcffl&Lfc>&<e>£j2 5-3 OftfflfrVTmmLrz. 1 5-2 5$H£. h UX^V 
•>U^h'J7J^P^^>X>'l/^-N (4 4 7. 3ml, 5 2 3 g, 1.98mol 
) Zft&l&mZ- 7 0r*atatt8Lfc*<S7 0-7 5 ftlSWHtT&in Lfc. fi 
£®£-7 0-8 0t:T4 5-6 5&m£k&3ttfc. 
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(3.6L, #D>ftl g££0 9. Oral) RUtkh'a*->/f^7WU-^ 
□ >K (4 0 0g, 1.5 7mol) £tt&A,/£. IOig^TESxy-^hU7 

. if <=>nfcig£$lK, SttOtfT. (y^>y'Jr>7th» A7v^^ (0) 
(54. 4g, 9 4. 2mmol. 1 ^EJl/SfcO 0 . 0 6mol) t5.67N* 

StftrtU^-MciSifc (8 3 0. 7ml, 4.7 

lmol, #D>^l^Jl/^fe0 3. Omol) tfcgsJraLfc. ig^t&£^ffiffi&£T 

4mm&vtc. mm*?* on £gsirau ^«6.3l*t«^i§ 
*rrs;i£{c e kD> ? ?Do*?>£i&£Lfc. tten^fe^tiSrE toAc 

(1 5L) Rtf* (1 0L) Tf&IRLfc. B£fcll£#g!IU *te/l£E tOAc 

(lOD zm^Tmmmvrz. £t>wc#$ii£HPLCKj:oT£s##TL 

^feOig^^^l 7. 3Ll:SffiLfc, * (3. 4 8L ; 7±h=-hU)VM 

^c2 0v/v%) sgsinu f#e.n^^^3 oftffl&ftvtz. m&<oz 

h~ MJ^+l 7%tK) . ^BJ^HfelS^ (HPLC^€>7 2 0gtf)£fi£W 

?iig$nfe) &sp-2 o emmxyk c^flt 1 8 D \zmm2b.\./nr^ (o 

. 5b.v.77^^3>[9L]) T^UDLfc. #7A£3b.v. (54L) 07 0/ 
3 0 7-fcb-HJ 2b. v. (3 6L) £>7"fc h- h 'JJ^7 b. v. (1 

2 6L) <D5 0/5 0 2-79 J >/7t h^bUMffl^aiLfc. 

(7 2 Og©£j&!fe£^tJ£!¥«£n£) WkU-yy 7x a H@ 
f:J;oT^^M75H (DMF) fdglL*: (^«=3 2L. ##t£/£ 
m\ g^£94 5ml) o 7K (8. 6L, 1 g^fcO 1 2ml) £5#f.fi 

^miJDT'5t> M^3 Or^^S 6'Cl3±#ty*:. 3 0t:K#2flL 

. S&fciDAfc (5Sft%) . ^£^£3 0rT0. 5Pm«£-&£<h, ISH 
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(»BWfcDMF:*=l 5 : 8) . 77 U-&4 5ftf B WtT0. 5"C*T 
Jfr»U l«f«Stfe. *aCJ:-3T»Jfc*ia«U »^»DMF :* (1 
5:8, 5*0, 7 . 2 L) (^ffli&g : 2 X 7 . 2 L) tTJH&iftifrLfc. S 

«ir-i'Sna»<e«L p 2 o 5 ±) , DUFmmmmtLxtiy 

>#&J&*l7 2 0 g OK* 6 3 %) Sflfc. 

mm 

(5R.6S)-2-7x-;i/-6-[(lR)-mx^>'JM^/XfjH^ 
;P/VS>- 2 -XA- 3 -tU]s#>Wtx> -- H P^>y;i/g)g|ii 



^J60»J 1 T«« Ufc 7-[(lR)-l-hU X^-> 'J JP** ->X^;W - 2 - 

h U 7;M- □ * * >>up*-;M-* ~> - 2 - * ;W\*^* A - 3 - * >8t p - 
-hD^>vjP ( lmmol) <D®m$: HUX> (4. 7ml) "C— 7 8*CTl&IRLfc 
. iOMlC 7i-WS (15 9mg, 1.3mmol) . #*&;*7U7A (3 5 
9mg, 2.6mmol) , TWEEN4 0 (2m) RtfP d 2 (d b a) 3 CHC 1 3 (2 
0. 




C0 2 PNB 





C0 2 PNB 
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3mg) £gsinu m&vozmmum-vmrmwistc. s&ftSBMif^-c* 

RU figft^b7> ; Er:^A7K^R^fil^b^hUC'A7Ki§^TSt#L, IBS 
^V^^^ATllttTKL, |fflHx^Ratn-^**>*1.5 : 8.5Till 
fc*>U#yjl/?DVby77^-K«fcoT*itS!iU 3 1 9mg©*SHfS@#<Z>2- 
7i-JP- 7 - [( 1 R) - 1 - h U X^'>U - 2 -* 

-3-%)V#>Wtp--hU'<.>i?)V (61.0%) &nfz. 
iHNMR(250MHz CDC1 3 ) 6 0. 63 (6H, m) , 0. 97 (9H. t , J=7. 8Hz) , 1 . 32 (3H, d, J=6. 2Hz) , 3. 
1 4-3. 31 (3H. m) . 4. 22-4. 35 (2H, m) , 5. 20 and 5. 36 (2H. ABq, J=l 3. 9Hz) . 7. 35 (5H, s) . 
7.44 and 8. 1 6 (4H, ABq, J=8. 6Hz) . >3C NMR(62.5MHz.CDC13)d4.94,6.80,22. 72,42 
. 65, 52. 50, 65. 31, 66. 17. 67. 34, 123. 61, 126. 65, 1 27. 99, 1 28. 06, 1 28. 18, 1 29. 04, 13 
3. 27. 142. 69, 145. 85, 147. 54, 160. 56, and 176. 51. IR(neat) 2960, 2880, 1765, 1720. 
1605, 1515, 1345, 1270, and 1190ci-i. 

mm 

(5R. 6S)-2-r7-* h*i'*7)\r-9-7)\'*\'S>-3-'(M-6-L 

(i r)- mx^;t/'>u;^^vx5 1 ;H^^/^>-2 -xa- z-ipy-Ry 

egD--hP^>vMWP83ig 
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i*fb7tH077> (THF) (4ml) tlCADC- 1 3 (3 4 8mg, 1 
nunol) ^O^iCv-f V:?d£;U75> (0.15 4ml. l.lmmol) $-7 0 
rT^JtaLfc. -7 Om 5»M«*Lfc«. fc*h»J 7;M-o**>*;i'* 
(0. 1 8 5ml, 1. lmmol) $-7 213' — 6 4 < CT§SJK]U 7 
8t;T2 0#f<»im#Lfc. H0»^«K:-7 8t7, *rh'JX^75> (0 
.153ml. 1. lmmol) . ^ThUX^P^U;PhU7;P*D^^>^;P** 
-h (0.24 9ml, l.lmmol) *^ifl 

u m&mit-i 8t:T3 o#m!t#i/fc. ^^^^-^h*:^^? 

9-*>-6-*£& (2 0 lmg, 0. 7 5mmol) , p^^'J^A ( 
2 0 7mg. 1. 5mmol) . Pd z (d b a) 3 CHC 1 3 (2 Omg, 0.0 19 6mmol 
) RtfTWEEN4 0 (3fl» £- 7 S'CTSsJjnU S^*SI8SS*Tlg«e) 
fc. 1.5PMWti*Lfc*» HfcfcRrt'JtfA (2 Omg) RtfP d 2 (d b a) 3 C 
I-IC 1 3 (5mg) SSUBU fifcto*«fflffl*T5fc4lfcWft#bfc. KfciBfc 
ttSBSfcX^ (2 0ml) T#RU tK (2 0ml) TffifrLfc. L 
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, #8x3^ (1 Oral) T&ffiUfc. 

TJI&tIcU gt&X^Rtfn-'vMJ-> (1 : 4v/v) ^fflLfc->'J*W 
?DV|>y77^-£«fc?T*it§?U #jy|@#<D2-(2-* h+->^^7 
)l*V>- 9 6 -< M - 7 - [( 1 R) - 1 - h 'JX3MU->iJ ;M"*->X 
5 1 ;i']-2-*;UA^A-3-*;^>Kp-xNo^>v'>)l/ (2 19mg, 4 3. 
7%) 

1H NMR(CDCl 3 , 250MHz) 57.96(d, J=8. 7Hz. 2H), 7. 52-7. 23 (overlapping m,7H).7.1 
3(dd,J=7. 6,1.0Hz.lH),5.26(d.J=13.6Hz.lH),5.09(d.J=13. 6Hz, lH).4.36(s.2H), 
4. 40-4. 1 5 (m, 2H) , 3. 32 (s, 3H) , 3. 40-3. 22 (in, 3H) . 1 . 22 (d. J=6. 1Hz. 3H) , 0. 88 (t, J=7 
. 9Hz,9H). 0.58-0. 49 (m, 6H) 

13C NMR(CDCl 3 ) 6 192. 54, 176. 11, 160. 13, 147. 33 143. 96, 143.84, 142. 84, 142. 13, 
140. 08, 139. 74, 134. 28. 134. 05, 133. 60. 128. 28. 128. 18. 127. 99, 123. 77. 123. 38. 12 
0. 14, 119. 96. 73. 72. 67. 34. 65. 70. 65. 44. 58. 27. 52. 27 42. 22, 22. 47, 6. 65. 4. 75. 
IR(Nujol)1770, 1710. 1515. 1345. 1265, 1190, 1100cnr>. 

mm 

(5R.6S) — 2 — T7 — f.tf-fo— 9 — 7 J > — 3 — -f — 6 — [( 1 R) 

- h u -> u ->x^;i/1 fs MS* > - 2 - x A - 3 - ft ;i/tf >Wt p - 
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JUStKTHF (10ml) *S*MliTK:ftji7 7X3lZttii^. ADC — 
1 3 (4 9 6mg. 1.4 3mmol) £&UPU feW.*- 7 8 tK&iflUfco v— f 
% J-'7n)Z)V7S.> (2 2 1 #1. 1 5 9mg, 1.5 8mmol) £t$>o < D^JJPU 
*U>^6»JBs*f»fc. 155tf£, &7jch'J7;M-D**>*;i/*>® (2 6 6 
#1. 4 4 6mg. 1.5 8mmol) *|*TLTi0it (7^-7 3*0 , WADC 
-1 3xy-*MJ77-h£f#fc. lP#r B m h'JX^;P75> (2 1 9*il 
, 15 9mg, 1. 5 8mmol) £fiSTLT*DA> Jfcl»ThUX^;p^U;H»U7;k 
^■□^^>X;P*^.-h (3 5 7tfl. 4 1 7mg. 1.5 8mmol) £8$JjnL£ (T 

£-7 it) . hux^75> doo-mi 

) R^H'jX5 1 >)l''> I J;i'h , J7;i/^-0^^>^;U^-H (16 0ml) Srilinb 
» SOW^TtDADC- 1 3x/-^MJ7 7-h£EJ&£-t£fc. 15»i, * 
■**HUX> (10ml) *fCTWEEN4 0 (14mg) *^tf*tt*, ^»T1M 
p*$tf7 'J -7 A7Ki§ij£ (1 1.4ml, 1 1.4mmol) ^C^^^^l^— JU#o> 
m (3 2 3mg, 1.3 6ounol) *£tr!KMfcSSyiDLfc. iI£$5&J§B8iagi:T 
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7. (v^>v J Ur>-7-feh» 5W55>£A*nn*;PAll* (3 0mg, 0. 
0 2 8 6mmol) £gsiDbfc. £<Dg£tf£^ffl2&&T2 9l5P^ft#LT^eK i 
-P rOAc (3 0ml) TMU ?Jc (1X2 5ml) Rtf 1 N^K^" h U ^A* 
tttt (1 X 2 5ml) Tifcfrbfc. ^fe*fc*ttMs** i - P rOAc (1X10 
ml) Tttttibfc. £fctffc£^ffl4&£&fc£fc7 (1X2 5 

ml) ftlfc/5-f> (IX 2 5ml) XVc&LfZ. *mm*M*WBt'V{f**s*J*T! 

-y->4>2 0%E t OAc, ^Vi"7jA4 1 -y->4 , 3 0%E t OAc) t^oT^SHIL 
, #7*fm&ift#W>^jlfl;£tl3 6 Omg 0K$5 0%) OH NMR» 

tfC 9 0%) . 

1H NMR (250MHz, CDCl 3 ) a 8. 18(m. 2H), 7. 60 (m, 1H) , 7. 48 (m, 3H) , 7. 38 (m, 1H), 7. 25 (m 
3H) , 5. 28(ABq, JAB=13. 5Hz, A u AB=41. 4Hz. 2H) , 4. 31 (m. 2H) , 3. 30(m. 3H), 2. 39(s, 
3H) 1 . 32 (d, 1=6. 2Hz, 3H) , 0. 98 (t . 1=8. 1Hz , 9H) 0. 64 (m, 6H) . 

(5R. 6 S)-2-f7- H'Jx^;u->UJU^'>x^ji/-9 --7;u^-uy >- 3 
--f;H-6-[(iR)-h 'J x^;u-> u &£3±£ ±M &ikZlri>z= 2-xa 

-3-;ft^# 
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TESO 




O 



C0 2 PNB 



E 



O 



(HO) 2 B 




OSIEI3 



TESO 




OS5Et 3 



THF (3ml) ^i:ADC-l 3 (0. 2 7 3 g, 0.7 8mmol) £"£tJi§i££ 
l?-^-j-ZfuM)V7^> (0.12 2ml, 1.1 Sfi) SfflHT-7 81CTflia 
Lfc. 1 5#&, m*bV 7 (0. 1 4 5ml, 1 . 1 Sfi 

> (0.12 2ml. 1. 1MSS) . *n^6hUX^^'J^h'J7;P*o^^> 
;UW?*— h (0.19 6ml, 1.1 US) Sr^JtaU flM 

S-7 8*CTl«p|ffl««iLfc. :©Sp^I- MH>:fh7tHo77> ( 
4 : 1) <!)fflil*<OVVtt)Vi/V fr-tti't^fry )V*\/-)V#U>& (0 
. lg, 0.3 5^fi) SSSillLfc. fm (Pd 2 (dba)jCHC 1 3 (0.02 1 
g) ) Rtf*mit% 'J 0 AtK^ (5.4N. 0.5 5ml. 3.0SM) £&JbDL 

#RU 7* (3 0ml) TifefrLfc. WKKfcTkm^*^* ATBbRU > 

H#©SaWfc^»l 9 Omg (W9 1%) £f#fc. 
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■HNMR (250mHz. CDC1 3 ) 6 0. 53 (m, 1 2H) , 1 . 0 (m. 1 8H) . 1 . 25 (d, 3H) , 3. 3 On, 3H) , 4. 2-4. 4 
(m, 2H), 4. 7(s, 2105.15 and 5.4(2H)7.1-7.7(n),8H),8.1(d.2H). 

(5R. 6 S)- 2 -[3-^7/ - S-U-t\ t a*'>*W7x.=.M7x.=.)l 

l-6-r(iR)-h'J x^;u -> u jkfr* ^x h - 1 — r 2k3 2kZ^ > - 2 - x 
A- 3 -/jjMg>B p -x h P'OSWOlKft 




1. 1.14 Et 3 N 

2. 1.14 TfeO 



COOPNB 

ADC-13 

(12^) 




1. 1.26 Et 3 N 
2. 1.26 TESOT1 



ADC-13 TES 



(HO) 2 B 




2H 2 0 



(BBA«2H z O) 
(1.0 ) 



Pd(dba) 2 , 
5.6 N aq KOH 
CHjCIj.THF 




COOPNB CN 
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ftj*S>*DD**> (3 3 Oml, ADC- 1 301 gUSfcO 1 1. 5ml. KF 

^i o omg/mi) %&m%m%.i : \znm7 7Z3\ztt&/vtz. @#<z>adc-i 

3 (2 8.9g, 8 3.0mmol) £&JnU 7 SICKftJUL*:. HJX^ 

;U75> (1 1. Oml, 7. 9 g. 7 8. 8mmol, KF^l 0 Omg/ml) £, AM 
flE*- 7 0 t;**fcfi#Lfc*«S» 5#HjWft8&JDl/fc. 1 5 &7jc h U 
7;i/^0^^>x;U*>^ (1 3. 3ml, 2 2.2g, 7 8.8mmol) 2\ 

7 ox:&mtzm&\si£tfie>toi 5»ra*^tT«6nufc (2B8tf± i ) . 1 5 

W4k. HU 13^75 > (1 2. lml, 8.8g, 8 7.2mmol, KF^lOOmg 
/ml) rt»S«*-7 0TC*«|K:JtitL&^6»5»lfflA^T»3toLfc. 1 
5*H£, MJX^;i/^UJPhU7;P*D**>7;U**-h> (19.7ml, 2 3. 
Og, 8 7.2mmol) rtM**- 7 Ot:5|5i(CII»b«C*«6»l 5»M^ 
WTjRbHUfc <»JRtt ! ) . 7 0—8 0t:T3 0#IHH»«Stffc. 

S'J07 77.11 (C*5^T, BBA • 2H 2 0 (2 0. 0 g, 6 9 . 2mmol) £TH 

f (6 3 0mi) ipkimfu z.<Dmm^/-)Vhvyy-bmmz, fou&m 

£-60C* 

fcH»l/J!SiJ«6, rftfT. (v^>v J Ux>7-kh» KyV^K (0) (1. 
2g, 2. 0 8mmol) . *^T5. 6 N*8Mfc* 'J (3 7ml, 2 0 8mmol 

jg&ttSO. 2M KH,P0 4 *»tt (pHfcSME, 1.1L) , EtOAc ( 
1.3L) RtfMeOH (2 2 0ml) DEfc&fflhS-frfc 

. g£&£it#u (^-rnfc^wsw©) ffi*»*Lfc. *tti«EtoA 

c (1 X6 5 0ml) T#JffiLfc. £fcttfc#ttH*aj*£*£a«U J£3tt 06 
feftiitf) ^7-feh^hU;i/ (2xi6 5ml) t7 7 7yilfc. 
fi0»StoS*g«7 2 0ml K?&S?Ufc <fifctttt*>fc0«»UT*B, H£*S 

* (1 4 5ml ; 7-thxh'j;i/^tl0 2 0 v/v%) & 1 SNHJjWtTayn L 
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mmtejm&mm o o omi ; £*j;*©»sMaj*tt7-fc h = h 1 e x* 

2 0 6mSi^7A <®l!i9 0 0ml> fcgAUfc. 
^7AiSS3 : 

SP-2 0 6®fli (Mitsubishi ; 9 0 OBlflUI ; t7x-JI/#D>R 1 gSfc 

ttKS2b.v. (1 8 0 0ml) ©7-feh>. 2b. v. (1 8 0 0ml) ©7 
•th-h'J;!/ (ACN) Rtf2b.v. (1 8 0 0ml) © 7 0/ 3 0 ACN/tKT ft 

ilJh&WL (lb.v., 9 0 0mK BBA- 2H 2 Od^©WU8 5%l:<8S 
TS»3 9g©4j£ttS£tr£W5£Snfc) £®J!i (J3ffl®fi0 HtiSEft3~5b. 
v./ftWTt&bllUfc (0. 5b.v.77^->3> (4 5 0ml) ) . #7A£. SI* 
3b. v. (2 7 0 0ml) ©7 0/3 0 7* h=h»J*/*T, *V»T3.5b.v. ( 

3 1 5 0ml) ©7-feh-MJ;U 

7^^a>i^«9 5®ffl% ; 3 1. 2 g©£riH&S < Stfe:£j&**BSftfc) £ 
Haai383-fr» ^fefStt7^- A (34.5 5g, BBA-2H,0*» 
e.7 2%, 9 5 9 5 (2 7 0 nm) ) 

1. (5 R. 6 S)~ 2 - (4 - t -7^Jl/-77x:i^a*'>*^ 7x:2,>)/) - 
6-T(l R)- KUX^;U^'JJl/^->Xh- l-^Jl/1^ Jl/A^>-2-XA- 

3 -^^>i? D -x b_gri>22k©Mit 
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iH NMR(CDCl 3 . 250MHz) 58. 18(M« ■. 2H), 7. 75(m, 4H), 7. 35-7. 58 (n. 12H), 5. 43 (d 
, J=14. 0Hz, 1H) . 5. 25 (d, J=14. 0. IH) , 4. 84 (s, 2H) , 4. 27-4. 47 (M« n, 2H) , 3. 40 (dd, 
J=18. 1. 8. 9Hz, 1H) , 3. 32 (M m. IH) , 3. 26(dd. J=18. 1.10. OHz. IH) , 1. 38 (d. J=6. 3H 
z, 3H) , 1 . 1 7 (s, t Bu. 9H) , 1 . 03 ( t . J=7. 6Hz, Me. 9H) . 0. 07 On, 6H) . 
13C NMR(CDCl 3 ) 6 176. 29, 160. 46. 147. 29, 145. 72, 142. 62, 142. 06, 135. 31, 133.02, 
131. 47, 129. 59, 127. 88, 127. 58, 126. 08, 125. 29, 123. 48, 123. 33, 67.02 and 65. 82, 
65.05 and 64.91, 52.08,42.27, 26.63,22.47, 19. 10.6.62,4.75. 
IR(neat) 2973, 2895, 1769. 1720, 1608, 1522. 1347.702curi. 

2. (5R.6S)-2-(3-zhP7ir^)-6-f(lR)-h'JlWJ^ 




N0 2 
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1H NMR(CDCl 3 ,250MHz) d 8.24(1.1=1. 9Hz, 1H).8. 12-8. 23(S*t m, 3H), 7. 72 (m. 1H) 
, 7. 560b. 2H), 7. 52(t, J=8. 5Hz, 1H) , 5. 38(d. J=14. OHz, 1H) , 5. 22 (d, J=14. OHz, 1H). 4 
. 38(ddd, J=10. 2, 8. 8, 3. OHz. 1H) . 4. 23-4. 34 (m. 1H). 3. 40(dd. J=18. 6, 8. 8Hz, 1H>, 3. 
32(dd, J=5. 6. 3. OHz. 1H) . 3. 24 (dd, J=18. 6, 10. 2Hz. 1H) . 1. 32 (d. J=6. OHz. 3H) . 0. 96 ( 
t ( J=7.8Hz,9H).0.62(m.6H). 

13C NMR(CDClj) 5 176. 14. 160. 18. 147. 91. 147. 68, 142. 38. 142. 32. 134. 77. 134. 14. 
129. 13. 128. 45. 128. 29, 123. 70. 123. 59, 123. 18. 67. 63, 65. 77, 65. 70, 52. 22, 42. 22, 
22.64. 6. 79.4. 92. 

IR(neat)2980, 2895, 1790, 1727, 1525, 1350, 1275, 1200, 750cir>. 

3. (5R.6S)-2-(2-^7x/)-6-f(lR)-MJlf;k>'J;m 
->Xh- l-^Jl/1^;W^>-2-XA-3-^;l/^>S?D-^hP^>v^ 
<DM& 



m NMR(CDC1 3 , 250MHz) (58. 20 (dd, J=8. 7. 2. 2Hz. 2H),7. 67 (d, J=8. 6Hz, 2H) , 7. 58 (dd 
, 1=3. 8. 1. OHz, 1H) , 7. 48(dd, J=5. 1, 1. OHz, 1H) . 7. 06(dd. J=5. 1. 3. 8Hz. 1H), 5. 50 (d, 
J=14. OHz. 1H) , 5. 28 (d, J=14. OHz, 1H) , 4. 28-4. 18(ni, 2H) , 3. 45 (dd. J=17. 6, 9. 8Hz, 1H 
) , 3. 35 (dd, J= 17. 6, 9. 3Hz, 1H) , 3. 1 8 (dd. J =-5. 9, 2. 8Hz, 1H) , 1 . 29 (d, 1=7. 8Hz, 3H) , 0 
. 94 (t. J =7. 8Hz, 9H) , 0. 64-0. 55 (m, 6H) . 

13C NMR(CDCI 3 ) 6 176. 13, 161. 09, 147. 58, 143. 01, 138. 56, 134. 32, 131. 62. 130. 33. 
1 28. 1 2, 1 27. 1 6, 123. 68, 1 23. 49, 67. 09. 65. 89. 65. 38. 51. 47. 42. 04. 22. 70, 6. 78, 4. 9 




( 44 ) 



ft£¥08-5 12280 



IR(Nujol)1770, 1705, 1600, 1565, 1515, 1340, 1325, 1280, 1255, 1 195cm->. 
4. TffiOftSttPgifi 




IH NMR (CDC1 3 , 250MHz) 6 8. 1 2 (in, 1H) , 7. 99 (m, 2H) , 7. 34-7. 27 (m, 9H) , 7. 1 8 (m, 1H) , 7 
. 13-7. 04 On, 8H), 5. 01 (d, J=13. 8Hz, 1H) , 4. 86 (d, J=13. 8Hz, IH), 4. 14 (q, J=5. 9Hz, 1H 
) , 3. 78 U£M IH), 2. 99 2H) . 2. 89 (dd, J=18. 4, 9. 9Hz, IH) , 1 . 16 (d, J=6. 2Hz, 3H 
), 0. 91 (t, J=7. 9Hz. 9H) , 0. 60-0. 50(m, 6H) . 

5. (5R. 6S)-2-(3— >77 7x-;i/)-6-m R)- HJX^JW>U 
t^Ih - 1 — f JM^;W\^>- 2 -XA- 3 jk£>M d -_KD^> 
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Et 3 SiO H H 



9 




IH NMR (CDClj, 250MHz) 6 8. 1 6 (m, 2H) , 7. 65-7. 40 (m, 6H) . 5. 36 (d, J=l 3. 8Hz, 1H) , 5. 1 
9(d, J=13. 8Hz, 1H), 4. 40-4. 23 (i, 2H) , 3. 43-3. 26(m, 2H) , 3. 18(dd, J=18. 3. 10. 1Hz, 1 
H) , 1 . 29 (d, J=6. 1Hz, 3H) . 0. 95 (t , J =7. 8Hz, 9H) , 0. 65-0. 56 (m, 6H) . 
13C NMR(CDC1 3 . 62. 9Hz) 6 176. 20 160. 18, 147. 64, 142. 61, 142. 41. 134, 53, 132. 43. 
132. 15, 131. 70, 129. 02, 128. 25, 128. 16. 123. 68, 118. 27, 112. 45, 67. 54. 65. 76, 65. 6 
1,52.20,42. 19,22.61,6.79,4.91. 

6. ( 5 R. 6 S) - 2 - (4 - HJ 2JM°jL±Jk2^=M - 6 - [( 1 R) - m 
ifJ^/UM^yih - 1 -^;H;ftW^>-2-XA-3-*Jfc#>ifep 



IH NMR (CDC 1 3 , 250MHz) <5 8. 13 (m, 2H) , 7. 60-7. 43(m. 6H) , 5. 35 (d, J=l 3. 8Hz. IH) , 5. 1 
8(d, J = 13. 8Hz. IH) , 4. 42-4. 22 (m, 2H), 3. 43-3. 27(m, 2H) , 3. 20(dd, J=18. 4, 10. 1Hz, 1 
H) , 1. 30 (d. J=6. 1Hz, 3H) , 0. 96 (t , 1=7. 8Hz. 9H)) , 0. 68-0. 55 (m, 6H) . 
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7. (5R. 6S)-2-X^'J;P-6-r(lR)-h'JX^v'J^^->Xh 



>H NMR (CDCl 3 , 400MHz) 6 8. 24 (m, 2H) . 7. 92 (d, J=l 6. 3Hz, 1H) , 7. 71 (m, 2H) , 7. 48 (m, 2 
H) , 7. 37-7. 27 On, 3H) , 6. 72 (d, J=l 6. 3Hz, 1H) . 5. 51 (d, J=13. 9Hz, 1H) . 5. 31 (d, J=13. 9 
Hz, 1H) , 4. 32-4. 21 (m, 2H) , 3. 25 (dd, J=l 7. 6. 1 0. 4Hz, 1H) , 3. 20 (dd, J=6. 2, 3. 0Hz, 1H) 
, 3. 13 (dd, J=l 7. 6, 8. 7Hz. 1H) , 1. 32 (d, J=6. 1Hz, 3H) , 0. 98 (t , J=7. 9Hz, 9H) . 0. 67-0. 6 
l(m, 6H). 

13C NMR(CDC1 3 , lOOMz) 6 175. 93. 160. 94, 147. 62, 144. 85, 143. 07, 136. 78, 136. 27, 1 
29.00, 128. 80, 128. 09. 127. 23, 126. 73, 123. 74. 121. 34, 67. 12, 66. 09. 65. 23, 52. 60, 
36. 75,22.68,6.80,4.95. 

lR(Nujol) 1755, 1710, 1610, 1575, 1565, 1520, 1345. 1290. 1280. 1270, 1230, 1200, 115 
5, 1110, 1070, 1015cnri. 




NO2 



8. (5R.6S)-2-(2' -^^^7i^)-6-f(lR)-mifi^ 
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Et 3 SiO H H Me0 




iH NMR (CDC1 3 , 250MHz) 6 8. 08 (m, 2H) , 7. 34-7. 23 (m. 3H) , 7. 1 3 (dd, J=7. 5, 1 . 7Hz, 1H) 
. 6. 94-6. 83 (m. 2H) , 5. 27 (d. J=14. 1 Hz, 1H) , 5. 1 2 (d, J= 14. 1Hz, 1H) , 4. 35-4. 1 9 (m, 2H) 
. 3. 73(s, 3H) , 3. 31 (dd, J=18. 3, 8. 8Hz, 1H) , 3. 24 (dd, J=6. 5, 2. 9Hz, IH) . 3. 09 (dd, J=l 
8. 3, 10. 0Hz, IH), 1. 30(d. J=6. 2Hz, 3H) . 0. 95 (t, J=7. 9Hz. 9H) , 0. 68-0. 52 (m, 6H) . 
13C NMR(CDC1 3 , 62. 9MHz) 6 176. 70, 160. 49, 156. 26, 147. 41, 143. 42, 142. 88, 129. 98 
, 1 29. 46. 128. 16, 127. 81 , 1 23. 51, 122. 95, 120. 34, 110. 83, 67. 24, 66. 34, 65. 04, 55. 3 
7, 53.19,41.80, 22.72,6.81.4.95. 

IR 2970. 2890, 1770, 1720, 1610, 1600, 1520, 1480, 1460, 1440, 1380, 1350. 1270. 1195 
cm-' 



(1 S. 5R. 6 S)-l-*?)l- 2-(7-bKa^>/^ -9-7^l/; 

>-3--nu)-6-r(i R)-mxfj^uw->xh- 1 -^oHauws 

^>-2 -XA- 3 -iJ)UX>mT>-- hQ'OSWOgffi 
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OH 



OPNB 



O 



H 



CH 2 CI 2 . J|?MHrs 




OH 



1 ) 0.95 eq Et 3 N. 0.95 eq Tf 2 0 
-76°, CH 2 CI 2 



O 



2) 1.1 eq Et 3 N, 1.1 eq Et 3 SIOTf 
-78 . CH 2 Cl2. 

3) Pd 2 (dba)a, CHCI3, (OH) 2 B— ( J 



C0 2 PNB 




OTES 




DMF, KOH 



OH 



^-OH 

( 1 R. 5 R. 6 S) - 1 - **)\>- 2 -**y- 6 - f(l R)-t HD^yXj 1 ^] 
(3S,4R)-3-[(lR)-th'D + ->I^H-4-[(lR)-^f^-3- 

vzy- 3 - p -x hwowvtt^tifrXzJV- 2 -**y - t*d tf;W 7 

-feT^>?>— 2 -^T> (3 9 0mg, lmmol) 3" I/> (8ml) 

U ***>«ci5*7A (3mg) fcffl^TfligLfc. EJ6Sg£*r£2*Tfc4l3 

(IS. 5R.6S)-l-^^-2-(7-tKD^'>^^;l/ ~9-7J^U/ 
>-3-^; l/ )-6-C(l R)- mx^~>'Jjl/^^X^;bl^;l/A , ^>-2 
-XA-3-;ftJU#>&P-XhD^>vJP 

±E£^e>t#££^££{t*3 i l'> (4ml) «ffc**U S^TT- 7 8 
TCCftflLfc. MJX3MP7S> (13 3/zl, 0.9 5M3S) *WTLTJ0it, 
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fc. dtlKHJx^JSV (15 3/iU 1.1 SS) SMTUTiD*., 1 5# 

(19 3^1. 1. 1SS) £$TLTiD;L/£. R*KS^«*HK:i. 2 5l$raft 
#U CC^TTLClCtO, ^£CE£LTHJx^Jl^U;UII»#4:fco 
fc£i:£$gg&Lfc. \ibn^r^^)Vy)V^Uy>-^u>m (2 5 4mg, 1. 
O^fi) £DMF (2.2ml) «t»£»*U nn&R«S^iKCj(ITbT»^fc 
«. Pd 2 (yX>yUT>7th» 3 CHC 1 3 (2 lmg) 'J 7 A 

IStt (0.5 2ml, 5.6 7N) €»TLTSanLfc. El£E£»*- 7 8"CT 1 
0$HIB»*Lfc«fc 1 5»BTSItTW, 3 O^THfC 3 . 5NrlBJ*#Lfc 
. TLCfcJ;9X/-;PMJ7 5-l*©EJ6^7£*Bbfc. 

Sl6a^**2 0%E tOAc/E t 2 0 (5 0ml) TMMRU tK (2 5ml) 

f8**T»9«lJ (5 0 2mg) ^'J^y^TV- h±©7 h^77^f 

- (3 5%E tOAc/^-tt>M) lC«fcD4jfcft (3 3 lmg) 

NMR(200MHz, CDC1 3 ) : 60. 62 (q. J=7. CH 3 -CH 2 -Si) ;0. 97 (t, J=7. CHj.-C^-Si) ; 1. 1 
2(d. J=7. 5, l-b-CHj) ;1. 33 (d. J=7. 5,CHj-CH0H) ;3.38(d,dJ=3, J=7, C-6H) ;3.45(m, C 
-1H) ;4. 31 On, CH 3 CH0H) ;4. 2 (d. dJ=3, J=10. 5 C-5H) ;4. 7 (s, CH 2 0H) ; 5, 18 (ABq. ArCH 2 
0);7. 12-8.05(m,ArH). 

Y^y^^-y^vy- 9 -a->- 6 —f ^p^tpgaig 

A. v;^U v7/fr*-;i^EfS 

6 -7p^b- 2 h*->*^;i/- 9 >-7^^;i/»-^-Ji/g)^i§ 
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MeOH, 100°C 



(MeO) 3 CH, 
H 2 S0 4 



FW-349.2 



mwmm.£ffittftmLtzX7X7-i->?m&.»im a o opsi^T) ®% 

;M2 0 0nl, lg^fcOlOml) £ft&A,£\ 6 -^n^E- 2 -^a=e^;l 
-9-y)V*US> (2 0g, 0.0 5 7mol) £ttj2^ fc6nfc*7U-S« 

A-h4aT#feS^ig'&«3*0~5lCtC^L, mm® (4.6ml, fcftS 
»JtSfc»»TFLTJlPitfc ; 5fif»tt) Rtfh U *?fr*)lh*)\r*- h (9 3. 
5ml, 0.8 5 5mol ; ffifti&Kgttt) *«^8S3tal/fc. S^77X3l:IS^7 
F£*fcD#tj\ SJSig^fcin&U rt«fi*tf«6 0 , C (&Hi&g: 5 51C) 
itr**TfBffi*fe@«Ufc (~6 0ml) . *V»TKJ6jR^«*6 CCT1. 5 

(47.7ml. 34. 6g, 0 . 3 4mol ; Silt® 1 ^EJl^fcO 4mol ; KF^ 1 0 0 
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oti'J^i (~5 7ml) Clfc, 2g£$fc£Hl/X> (4 0 0ml) 
HJ*A*»tt (4 0 0ml, 1 . 0 N) T*RU fttfbfc. (frvtfftfc/RWI 
(0) ®*#8IU 

*ttJB*h;PX> (2 0 0ml) -CfflliiLfc. £fc>1t&WaH*»W*>* (2 0 
OmI) -?2lElft#L£. irHK^tSKJtPM «£fl (cryogenic) K&Ktt 

tt©***** (5 7ml) fcLTa»&3fc©EJ6fcffifflLfc. 




MeO v JDMe 



MW=349.22 



1)B(OiPr)3 
(MW=1 88.08<J=0.815) 

2) 



o 




MW=268.06 
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TFA 



NaOH 
THF-H 2 0 



HCl 

DMF-HjO 



5 o oniaann-K mnM7u-7Rzf&mm&mzm*.tzft.misrz 3 l 3 

niU&77X3\Z. h)VX.>$\Z.trfr-)V&£t3mi!l (4 2 0ml, 1.0 7M) 
R{)!fh7tK077> (1.7L, KF<4 4Mg/mD ££fi"rttfcA»£. S 
{57773 rtOffl ft* 3 5 d J: 0 gsTeg^&Afc. tt»€ 

£oTKF<l 0 0<tg/nI*«BL/fc. Hfl!>»«fc#tf» h 'M V^O Wl> ( 
150ml. 651mmol) SMtWU, MS®*- 7 BtClWU n-7 
3\fc'J^*A*tt ('\*1*->*1. 6M. 

3 9 5ml, 6 2 8mmol) fflm£-8 0 7 5 , CiaMMtLfca I 6 3mHfrtt 

T«>o< 0 81111 Lfc. 3 0m E£S£*0-«*£0> HPLC»fc* 
\ZffiM$\Z\tlTfcfo&&±Lfz. 2. Offl*i%*g&<Z>:/n^fc^tJ#^oTV* 
fc. Rir^WwHfwn-^P'J^^A^ (1. 6M, 19ml, 30.4mmol 

) £-8 0 7 5*CT1 O0flW»WTWHll/fc. 2 0#HJ8WSSia:fc«. Kfc 

4fc©-«*HPLCfc£-3T*MrLfc. 0. liBWXaitO^DtflS^ft^ao 
TV>fc. fi^£4lH£ll5MW*T2 0t:*Tlfta. 1 0#IBW»»*T 
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mfcfc®i& (2M, 9 2 0ml. 1.84mol) £ma?Z>£* fcmM&\t28X:\Z 
±#Lfc. g^3 0MKI«ilti^. ^T*Ji (2.6 2L) £#8S 
Vfz, *£Jf (1.2L) fcffttx^ (0. 5LK.tfO. 2L) Tft&Hjbfc. £ 
fci*-fcW$$ffi#j£ 165$ UA*-;i/TT3 0 OmlfcigiSSL (3 8^^) , 
«U*»flS-e:/t. H©«£*fcllJK*>* (4 5 0ml) SgsflOU ^e>tlfc3ffl 

U K^X> (10 0ml) &tffliH*>7K (3X1 5 0ml) Tft#U *S&£© 
ft (S&SKX'f-T) T8 OtT- 

mti&btt m&'T-V : rt&9. 8 cmX2. 5 cm) . -*fD4»fc LT2 
h+^^^7^*U>-9-*>-6-^» (1 2 5. 8 g. 9 1. 1 Sg% 
»&&) ^SiEiR^ 9 5.2% xmtz. 

mffi&m&> mmtmx.tf&mm&'gzffiz-tc&mvtzs o o mi 3*21*75 

zuiz. 2->ih+^^;p7;i'*i/>-9-*>-6— f;p#n>* (3 0. 

8 g) RtfHJ7;M-D@t# (3 0 0ml) ftMTfti&A/^. 4 4P#|y]g 

«E3RJBRLT*»6. KfSfifc*S2 5*Cfc##L;t. i&«£2 2~3 O'CKHISL 
EfSg^ttK:* (1 2 0 0ml) £8sinL£. 75D-£4~6 c Ct;:i$£l 

^THFTKig&'t'Kig&U *«*5 0%*$fb:THJ7Aigi&£fflV>T2 0 
~2 510-CpHl 2. 5l:HSL^. *tt*5CT-UU»«2-e\ mMLTfaWt 
$l£[eIiRU f h7tH077> (3 0 0ml) Tifc#b£. HftSrN.N-v 5 * 
5\n/tfUUA75K (DMF, 5 0 0ml) RtfzK (10 0ml) tWlSiSS-fr. 
(2M, 100ml) £fflV>TpH4. 5 CUSSELfc. 1 0 OtdllU 

(3 0 0ml) Sttlfc. fi-&**2 3-2 5 

tCft^L, *7'J-©pH£2Mig&$:fflV>T4. 0~4. 5CfMELfc. 75 

(5 Oml) RtftK (2 0 Oml) TftfrU Hffiftj* (S*7x<-7^ Lfc 
. (2 3. 9 g, 9 7. 7mm%fo&, «IE»R^9 0 . 0 %) Znmi, 
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ft. 

2. 5-->7/-4 / -fcKD^y^Jt/fc^x-Jl/- 3 



tBuPh 2 SiO, 




1 ) B(OiPr)3 in THF N 2 

2) nBuLiat-78°C 

3) 4MH 2 S0 4 &*Ls 



FW: 526.55 
C 30 H28BrNOSi 




B(OH) 2 



FW: 253.06 
C 14 H 12 BN0 3 

1 t -^?7x-JP'>'J^>'-^fM>-t?> (1. 

2 2 4kg, 2.3 2mol) \Z&m (KF< 5 0 Aig/ml) THF (1 0.5L) Rtf 
B (O i P r) 3 (7 9 4ml, 3.4 4nol, 1.4 8^*) SrSSTK^S. 



Tg£&;tfc. 5it^toTKF<l 0 0 ti /n\*Vm\stz. 7 8 

ICfcftljlU ^>4>1.6M n-^fJWJffAM (2.0 8L, 3.3 2 
mol. 1.43^fi) £-7 8— 7 5"CT2 NfP^HtT^iOLfc. 7 
■C£Tlg#, *nC4MSH6 (4.64L) €r S^CT^jtaLfc. fijfctt^afc 

M*T?M?Lfc«. 5MjMMb*U*A»« (7.7L) &«£4fcfc2 01C 
*«T«TLTiq*.fc (pHte&l 0. 8?$>otz) . fpSKB&fcStSag (tttt 
#'J*A) **«t«Ufc. 1 U*mt1l 'J (2. 2 3D 

£2 OV^m-CmwLft (pHfctm 2. 5 T&ofc) . iCl^JlCt-^f 

frt&HL-f-fr (5D emu MT3o»r«i/t. t 

. zWSJKtTHF (2.5L) SrgsjQLfc, *jff«OpH&2 OTCifci&TiSftK 

(15374ml) SJBHTpH2.7l:BliLfc. WKX^U (5L) 
»#LTiB£*!£«lfflU iSt®ET^vC7A (*<j2 0 0 g) TK*U 
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S©@#£DMF <2.3L) 1 0 O'CTigflPU lOO'COJlfH 
(6.9L) fciDAfc. «£to*£fiSTlWfc?HaiU 
llSStft. SiiUT^SlHliRL. ?fr£V>3 0%DMF*§& (2L) RtfflJK 
*>zK (2L) Tft$U i6T-«ft*U 5 2 4 g©fftM0#Ci>g&£#*: 
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tt*IIE« #fi*ffiS§ 1 8 4 0k<D 7 % 1 m 
mttiU] 1 9 9 4^4^2 90 

1. iU : 



Artt 
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(a) C,.j7;^. 

(b) c,_ 3 t;i/3+-x 

(c) «*c,. 3 7;w*;p (nasntF . xtt 

(d) tHD*'>C,. 3 7;WI/ (kHP*'>tt*^t«koT» hUC^-Mr 

;i/ ^ u ;k 7 x c ,_ 4 7;k*;PR -7 ,_ 4 t;u^;u-> u ;kd 

Rett, 

(a) C,_ 3 7;Wk 

(b) tKD+yC w m^ (tHo*'>«i&(aoT, MJC M 7;Mr 

jwv u ;k 7 x c H 7KW? 7 x n;ke / c ,_ 4 7;i'*;i''> u ;kd 

R,tt, 

(a) ^>->*;k 

(b) p-* h*j"*>v;k 

(c) p-^hD^>v;k 

(d) o--ho^>i?;k 

(e) ^>XbKU;k 

(f) 7u;k 

(g) 2 - h U /^kv'JJkx^l/Xtt 

(h) 2, 2, 2- MJjrdDX^fl- 

R 3 « 
(a) 

(b) hUC M 7;P*;^U;k 7z-^yC H 7MM^7i-i^/ 

c M 7;^;k^»jJuo+*»saJRS*ist k 

(c) -C (O) OR* , R' 3 tt 
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(a) Ov;k 

(b) p-*h*v^>v;k 

(c) p-zhD^>y;K 

(d) o-^hO'WW, 

(e) ^>XtK"J;k 

(f) 7'J;k 

(g) 2-hV*9')M'V)VX.?)]rh[,<1t 

(h) 2, 2. 2- HJ^DDX^T&S) , 

(d) CH 2 OR' 3 v Xtt 

(e) R* 3 
T&D ; 



(SI 5 , -OR 2 H (a) MJ7U--K (b) 7;Wo^J^-K. (c 
) ^^-K (d) hvk-hRtf (e) 7U-;US^/Xtt->*B^7xn 




C0 2 R 1 



O R 4 



A r - B - 0 Rf 
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2. /^"7£A»flW<PcI (dba) ,T**»«SlK:E*0^ffi. 

3. #E£tt*«+©5tA : 



-or 2 h 

(a) MJ7U-K 

(b) 7JP#n;*;W**— K 

(c) *^1/-K 

(d) HS'U-hfttf 

(e) 7U-JI/gj5*t/Xte*7fi&7x::;l'T!, fi^S^n^nifiiLbTTK^ 
©+*^a^Sns(KBtS-C*S) ©fb£^£> g5?i£*§MS©?¥£ETT*t Ha 






CO z Ri 
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6. £1 : 




1 C0 2 Ri 

Arte 



6 
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(a) C,_ 3 7JM^k 

(b) C,_ 3 7Jm*-X 

(c) W$kC x _ z 7)\>*)V (HtStttl«D+->T*5) . 

(d) tHn+S/C,.^*^ (t Hn+->tt*^l:«koT. MJC M 7;Wr 
;k>U;k 7i^C w 7KMtfS?7x=AtyC w 7il4*'>'JAO 

Rett, 

(a) C,_ 3 7;Mr;k 

(b) tKo+^C^Wr* (kHo+MiS^CioT, MJC M 7;M=- 

R,tt, 
(a) 

(b) p-*Mr5"<>5W. 

(c) p-nhP'WW. 

(d) o--HP^>i?;k 

(e) ^>XfcKU;k 

(f) 7UJk 

(g) 2-MJ*^;i/->u^x^;ioui 

(h) 2, 2, 
R 3 tt 

(a) zM£. 

(b) huc,. 4 7^*^>'U;k 7x-;i->x 1 . 4 7;i'+;i'R^v ? 7x-;p ; Ey 
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C { .J)\>*c)V s s 'J )HD*fr ZMftStlZ t F O * 

(c) -C (O) OR' 3 ««f, R* 3 tt 

(a) *>5W, 

(b) p-*MrS"<>$>;K 

(c) p--hD^>y;k 

(d) o--hO^>^k 

(e) ^>XtHU;k 

(f) 7U;K 

(g) 2-hU^^->U^X5 t ^t)U<tt 

(h) 2, 2, » 

(d) CH 2 OR* 3 . Xtt 

(e) R' 3 

R 7 te*§isxte;Wi/-ei&£] T*sns2 - 7y-^*JWX**Afc£tt®« 

(A) #KJStt»!i+0«2 : 




C0 2 Ri 



2 




A 



CSC4*» -OR 2 fcts 



(a) MJ7U-K 
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(b) 7)l*UZ)\,*s*-h 

(c) *vU-K 

(d) b*>U-K 

(e) y'7'J-MX7i-h (Cut7'J-JH«t/XttyIi57ir;i/T 



7. iU : 




C0 2 Ri 



0 R 4 



A r - B 



— 0 R 6 




CO2R1 



R,« h U 'J Jl'Tfc 0 , 
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R 7 te7K3tTfe9, 

Artt 




CN 




C0 2 R, 



O R 4 
I 

Ar-B-ORi 

K«K R 4 Rt^R s tt"?-n-?tHa^^**feKttC,- 6 7;i/*>il/T**d\ X 
ttR^Rstt-^H&oTC^gT^+^T^Sd^ XttR 4 RtfR 5 fcttg£L 

«t» R 6 »aC,.,7JP*;k AO, kKD+k C,. S 7;P3*">XI4**"P 
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8. A5v£AMi£#Pd (dba) fC&SfSJfcJS 7 KliBfcO^S:. 

9. #K*tt»»+©*A : 




COzR, 

A 




CO z R, 



1 o. ad*— #>»«l«<^no/^>T**W*9l9fcB«0*fc 
l l. fi«BI*»hUX^^U^hU7;p*D/^>^ 

**- ht&SffjfcJi 1 0 fcEMO^Fffi. 
1 2. ^ 1 

R,«p--hD^>^T*0, 
-OR 2 tthU7U-hT*0, 

R 7 «7jc^TfeOv 
Arli 
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OH 



CN 

(A) #K«tt»t*+0a2 : 




2 




A 




COjjR, 
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0 R 4 
I 

A r - B - 0 R 



R3 Jltf W J 7 
Me' *' S 

O'' 




1 3. 5£ : 



O R « 

I 

Ar-B-OR 



Arte 
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6 




(a) C,.,7;Wk 

(b) C^TJUJ+'X 

(c) S&C,_ 3 7,M^ (B»StttHD*'>T*S) . 

(d) th'D*J/C,.j7W (th'O+v/ttl^CioT, HJC M 7;Mr 
*->U;k 7i^i;c H 7MMtfv7izH;c H 7W->UW 

eaiRs ns •> u )iwm"z®& s ft*) 

Rett, 

(a) c,_,7;i>*;k 
u ;k 7 x c M 7Ji4*i^ 7 xnji/^e y c m 7;p*^ -> u ^© 
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14. RbRt/Rc^n-en-CHzOH. -OCH 3 , -CH 3 XtthUX^l/ 
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[BBH£*8&] 

INTERNATIONAL SEARCH REPORT 



IrUenulioeal application Not 
PCTAJS93/10539 



A CLASSIFICATION Of SUBJECT MATTER 

D>C(5) :C07D 487/00; CCT7F7/CQ 
US CL :54O0Q2; 562/7; 556/402 
Afioordinf to hxemationa) foam Clattifaitin* (IPC) or to both 



,| eiuaificatiflD and IPC 



B. FIELDS SEARCHED 



Minimum docomectation «oarchod (chaaificatioii iy»l*n> bQmd by chili fin rio n ayuboL) 
U.S. : 540/302: SOP; 556/40Z 



Id the- TT rtrot But nich d o c um eBli uc included in the fieida March ed 



Electronic data bue oonautood during Ihe irtrmrrinaij aeajeh (name of data bate and, "hem practicable, i 
CAS 



DOCUMENTS CONSIDERED TO IE RELEVANT 



Category" 



OLatioQ of dooimcnl. wilh bdkalicn. where appropriate, of the rekvant pesjAfu 



Relevant to claim No. 



US, A, 5,153,186 (DiNinno et al.) 06 October 1992; See 
columns 42-43. 

US, A, 5,143,914 (DiNinno et al.) 01 September 1992, see 
columns 9-10. 

US, A, 3,090,801 (Washburn et al.) 21 May 1985, see 
column 6. 

Chemical Abstracts, Volume 106, no. 13; Brown et el., 
"Preparation and characterization of organyl-1-aikyl boronfc 
esters" see entire document; Organometallics, 6(3), 1987, 
pp. 629-31. 



1-5, 8-12 
6-7 

14, 16 
14, 15 



| | Further documents arc fisted in ihc oonunu&iion of Box C . Q See potent fenily annex. 
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